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Description 

[0001] The invention relates to a treadmill arrange- 
ment, which comprises a treadmill and also a transmitter 
that is arranged to be connectable to a treadmill user 5 
and to transmit an electromagnetic signal, at least one 
receiver that is arranged in connection with the treadmill 
to receive the signal transmitted by the transmitter, an 
apparatus for processing the signal, and an apparatus 
for generating information that is arranged to receive the 10 
information arriving from the signal processing appara- 
tus and to generate therefrom the user's position data 
and/or control information. The description of the inven- 
tion focuses on a motorized treadmill intended for exer- 
cise, but the invention is also applicable to other devices 15 
operating on a corresponding principle. In this context, 
the term treadmill is considered to cover more broadly 
devices with a moving pacing surface intended for both 
humans and animals, such as a walking platform. The 
treadmill arrangement comprises a treadmill and the re- 20 
lated peripherals, such as a computer. 
[0002] Typical treadmills consist of a motorized run- 
ning belt mounted on a frame, the rotation speed and 
gradient of the running belt being adjustable according 
to the user's needs. The adjustment of these parameters 25 
is typically implemented on a manual or software basis. 
Manual adjustment is problematic, in particular, during 
use, because it interferes with the user's performance 
or requires that an assistant be used. Adjustment by 
means of software is typically implemented by a plurality 30 
of preselective programs that adjust the parameters of 
the treadmill as a function of time. The adjustment by 
means of software does not require any measures of 
the user during the performance, but it does not neces- 
sarily react either to the user's performance on the 35 
treadmill, with the exception of information obtained 
from a heart rate monitor, by which information the 
treadmill can be adjusted during the user's perform- 
ance. 

[0003] More interactive adjustment would be provided 40 
if the control could utilize e.g, user location data on the 
treadmill, in addition to the heart rate information. By 
means of the position, the treadmill parameters could 
be adjusted to comply with the user's performance. For 
instance, if the user continuously moves to the end por- 45 
tion of the treadmill, it may indicate that the user is get- 
ting tired, and the rotation speed of the treadmill should 
be reduced. In addition to the treadmill itself, the position 
data also allow to control the parameters of the periph- 
erals, such as a computer, game console, mobile tele- so 
phone, communicator, etc. The use of these peripherals 
will probably increase in the future, when new applica- 
tions, such as virtual and game world, are desired 
around the treadmill. 

[0004] Some systems that are comparable to fixing 55 
the location data of the user are known in connection 
with treadmills. Rough location fixing of the user is im- 
plemented, for instance, with a photoelectric cell sys- 



tem, in which light sources disposed at predetermined 
points and the counterparts thereof detect the user's leg 
that has moved into the path of a light beam. Figure 1 
shows this location and its representation as a function 
of time. A drawback with this system is that the method 
is discrete; the photoelectric cell system only allows to 
detect the user's position at given points depending on 
the disposition of the light sources. The location method 
is thus not sufficient for more advanced control applica- 
tions, for instance for being connected to the virtual 
world, which requires a continuous flow of position in- 
formation. By disposing a plurality of light sources the 
position accuracy increases to some extent, but it 
makes the system heavier and the apparatus more ex- 
pensive. A system has also been developed (by Dr. G. 
Coen, E. Luhn, D. Oberhoff, Dusseldorf, Germany), in 
which the definition of the user's distance from the front 
edge of the treadmill is carried out by utilizing the phase 
differences of sound reflection, but this arrangement al- 
so requires expensive additional apparatuses to the ex- 
isting treadmill arrangement. 

[0005] Another example of the treadmill arrange- 
ments is described in US-A-6 033 344. 
[0006] The object of the invention is thus to provide 
an arrangement such that the treadmill and the related 
peripherals can be controlled by utilizing continuous lo- 
cation data on the user. The arrangement is to be simply 
and economically implemented by utilizing devices that 
are previously attached to the treadmill. This is achieved 
by the treadmill arrangement according to the features 
of the independent claim. The treadmill arrangement of 
the invention is characterized in that the apparatus for 
generating information is arranged to generate the us- 
er's position data on the basis of the strength of the re- 
ceived signal. 

[0007] The invention is based on the idea that the 
treadmill arrangement is partly controlled on the basis 
of the position of the treadmill user, and the particular 
position data is generated from the electromagnetic sig- 
nal transmitted by a device connected to the user. 
[0008] An advantage with the arrangement of the in- 
vention is active reaction to the user's performance, ac- 
curate and continuous location of the user, simple im- 
plementation and applicability to future interactive solu- 
tions. The system can utilize existing accessories, such 
as a heart rate monitor, attached to the treadmill, where- 
by cost savings are achieved and new applications are 
provided for known devices. 

[0009] In the following, the invention will be described 
in greater detail, with reference to the attached draw- 
ings, wherein 

Figure 1 illustrates known, discrete location, provid- 
ed by photoelectric cells, as a function of time; 
Figure 2 illustrates continuous location, generated 
by an electromagnetic field, of the arrangement ac- 
cording to the invention, as a function of time; 
Figure 3 illustrates the principle of the arrangement 
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according to the invention; and 

Figure 4 illustrates one preferred embodiment of the 

arrangement according to the invention. 

[0010] Figure 1 illustrating the prior art shows a tread- 
mill 1 and a user 2 as well as light sources 3 and 4 dis- 
posed a the edges of the treadmill. The light sources are 
disposed such that their counterparts 5 and 6 detect ob- 
stacles entering the path of a light beam. It appears from 
the figure that the position data on the runner is only 
available at time instants ^ 2i 3, when the runner hits the 
path of the light beam. If the light sources are not ar- 
ranged at short intervals at the edges of the treadmill, it 
is not possible to know in which direction the runner 
moves next from the light beam that hit him/her. The fig- 
ure only shows the system locating the longitudinal mo- 
tion on the treadmill. 

[001 1 ] Figure 2 shows a location method of the tread- 
mill arrangement of the invention, in which a signal 
source 23 generating an electromagnetic field is dis- 
posed on the runner 22 and a signal receiving device 
25 is disposed in connection with the treadmill. On the 
basis of the strength of the received signal, i.e. in prac- 
tice on the basis of the field intensity, it is possible to 
define the distance between the transmitter and the re- 
ceiver in a known manner. When the receiver is dis- 
posed at the end of the treadmill, the user's motion in 
the longitudinal direction of the treadmill can be detect- 
ed. If particularly accurate location is required, the tread- 
mill can be provided with a plurality of signal receivers, 
whereby field intensities measured by different receiv- 
ers are taken into account. The receivers can be dis- 
posed on divergent sides of the treadmill, whereby it is 
possible to react to both longitudinal and transversal 
motions of the mat. Both receivers may also be located 
on the parallel sides or on one side of the treadmill, 
whereby they preferably have to be clearly apart from 
one another (20 to 120 cm). Various dispositions of the 
receivers permit that the main focus is on the direction 
of motion that is the most essential in each particular 
application. 

[0012] Figure 3 is a block diagram of the principle of 
the arrangement according to the invention, A transmit- 
ter 31 connected to the runner transmits a signal 30 as 
an electromagnetic field to a receiver 32. The signal is 
modified 33 and conveyed to a microprocessor 34, 
which generates position data 39 and/or control infor- 
mation 38 on the basis of the distance information ob- 
tained by the intensity of the field. 
[0013] Figure 4 shows one preferred embodiment of 
the arrangement according to the invention, where a 
heart rate monitor is used as a transmitter and a receiv- 
er. In the figure, the runner on the treadmill 51 wears a 
belt of the heart rate monitor, which serves as a trans- 
mitter 52 of a signal 40. The heart rate monitor used can 
be that of the brand names Polar, Sigma Sport or Car- 
diosport, for instance, and the transmission frequency 
of the signal 40 can be 5 kHz +/- 10%, for instance. A 



receiver 42 that is fixedly attached to the treadmill, in 
this case the receiver part of the heart rate monitor Polar 
PCBA RX2000 or RMoD1 ( receives the signal 40. The 
strength data of the received signal 40 is read at the 

s receiver measurement point or directly from the receiver 
coil. On the basis of this strength data it is possible to 
define the distance between the transmitter and the re- 
ceiver in a known manner. In signal processing, the sig- 
nal is amplified 43, filtered 44 and converted 45. From 

10 the distance obtained on the basis of the strength of the 
signal 40, the microprocessor 46 further determines po- 
sition data 49 that is conveyed to a computer or a game 
console 50, and/or modifies the control information 48 
to be conveyed to the treadmill control. The treadmill 

15 control may comprise the adjustment of the rotation 
speed of the platform by means of a treadmill motor 53 
or the adjustment of the gradient by means of a lifting 
motor 54. The pulse rate information of the exercising 
person may simultaneously be included in the described 

20 system. 

[001 4] It is obvious to the person skilled in the art that 
as technology advances, the basic idea of the invention 
can be implemented in a variety of ways. Thus, the in- 
vention and its embodiments are not restricted to the 
25 above-described examples but they may vary within the 
scope of the claims. 

Claims 

30 

1 . A treadmill arrangement, which comprises a tread- 
mill and also 

a transmitter (31, 52) that is arranged to be 
connectable to a treadmill user and to transmit an 
35 electromagnetic signal (30, 40) and that is part of a 
heart rate monitor or a heart rate measuring system, 
at least one receiver (32, 42) that is arranged 
in connection with the treadmill to receive the signal 
(30, 40) transmitted by the transmitter (31 , 52), 
40 an apparatus for processing (33, 43, 44, 45) 

the signal, and 

an apparatus for generating (34, 46) informa- 
tion that is arranged to receive the information ar- 
riving from the signal processing apparatus (33, 43, 
45 44, 45) characterized in that the apparatus for 
generating (34, 46) information is arranged to gen- 
erate the user's position data (39, 49) on the basis 
of the strength of the received signal. 

so 2. Arrangement as claimed in claim 1 , characterized 
by comprising two or more receivers (32, 42) that 
are disposed on two divergent sides of the treadmill 
(51) or clearly apart from one another. 

55 

Patentanspruche 

1 . Laufbandanordnung, die ein Laufband und auch 
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einen Sender (31 , 52), der mit einem Benut- 
zer des Laufbandes zu verbinden ist und der zur 
Ubermittlung eines elektronischen Signals (30, 40) 
angeordnet ist und der einen Teil eines Pulsmoni- 
tors Oder eines Pulsmessungssystems bildet, 5 

zumindest einen Empfanger (32, 42), der in 
Verbindung mit dem Laufband zum Empfangen des 
durch den Sender (31 , 52) ubermittelnden Signals 
(30, 40) angeordnet ist, 

eine Vorrichtung (33, 43, 44, 45) zur Prozes- 10 
sierung des Signals, und 

eine Vorrichtung zurGenerierung (34, 46) von 
Informationen, die zum Empfangen der aus derSi- 
gnalprozessierungsvorrichtung (33, 43, 44, 45) an- 
kommenden Informationen angeordnet ist, auf- *s 
weist, dadurch gekennzeichnet, dass die Vorrich- 
tung zur Generierung (34, 46) von Informationen 
angeordnet ist, Positionsdaten (39, 49) des Benut- 
zers aufgrund der Starke des empfangenen Signals 
zu generieren. 20 

2. Anordnung nach Anspruch 1, dadurch gekenn- 
zeichnet, dass sie zwei oder mehrere Empfanger 
(32, 42) aufweist, die auf zwei unterschiedlichen 
Seiten des Laufbandes (51) oder deutlich ausein- 25 
ander angeordnet sind. 



Revendications 

30 

1 . Arrangement reiatif a un tapis roulant, comprenant 
un tapis roulant et aussi un emetteur (31, 52) qui 
est arrange a dtre connects a un utilisateur du tapis 
roulant et a emettre un signal electromagnetique 
(30, 40) et qui est une partie d'un cardio-fr6quence- 35 
m&tre ou d'un systeme de mesure de la frequence 
cardtaque, 

au moins un recepteur (32, 42) arrange en 
liaison avec le tapis roulant pour recevoir le signal 
(30, 40) emis par I'Smetteur (31 , 52), 40 

un appareil de traitement (33, 43, 44, 45) du 
signal et 

un appareil de creation (34, 46) de informa- 
tion arrange a recevoir information arrivant de I'ap- 
pareil de traitement (33, 43, 44, 45) du signal, ca- 
racterise en ce que I'appareil de creation (34, 46) 
de information est arrange a cr6er des donn6es 
(39, 49) de position de I'utilisateur sur la base de 
I'intensite du signal recu. 

50 

2. Arrangement selon la revendication 1 , ca racterise 
en ce qu'il comprend deux ou plusieurs r6cepteurs 
(32, 42) arranges sur deux cotes divergents du tapis 
roulant (51) ou clairement separes I'un de I'autre. 
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